Bioartificial liver with whole blood perfusion.
In our series of studies, we have made an effort to develop a bioartificial liver (BAL) system through which whole blood can be perfused as in hemodialysis therapy. In this study, BAL cartridges containing porcine hepatocytes were prepared and perfused in an extracapillary space with human whole blood in vitro. Lidocaine loading tests were performed to evaluate the detoxification ability of the BAL. The clearance value of lidocaine decreased during the initial 6 hours to about 50% of the initial value. After that, it was almost stable until 48 hours. After 48 hours perfusion, thin sections of the hollow fibers containing hepatocytes were prepared and stained with hematoxylin-eosin and immunohistochemically stained for membrane attack complex (MAC). The porcine hepatocytes formed aggregates in the hollow fibers, nuclei in the cells were observed clearly, and MAC was not seen on the porcine hepatocyte aggregation. A hollow fiber that can reject 90% of molecules with molecular weight of 50 kDa effectively protects porcine hepatocytes from humoral immunity. The in vivo assessment of the BAL cartridge was performed using a canine model for 24 hours. No significant hemolysis or thrombus that affected the BAL system and the canine were observed. These results suggest that our BAL system is a promising liver assist device through which patients' whole blood can be perfused.